1. Background {#sec0005}
=============

Synovial cysts are infrequent findings in the spine; when they appear, they are mostly located in the lumbar area. Even rarer is the occurrence of a synovial cyst in the cervical spine [@bib0005]. The pathology arises from the facet joint and may cause pain, radiculopathy or myelopathy [@bib0010], [@bib0015]. On the background of the international literature, we report this uncommon case of a cervical synovial cyst associated with congenital fusion, including our therapeutic approach.

2. Case {#sec0010}
=======

2.1. History and clinical findings {#sec0015}
----------------------------------

This 57 year old female patient with neck and left arm pain. The symptoms started six weeks prior. There was no history of trauma. Initially, the patient was put in conservative treatment with painkillers and she also received physiotherapy for a short time period. Despite these therapies, the patient's pain continued. When presenting at our institution the patient complained of left arm pain beginning in the region of the scapula and shoulder, radiating to the forearm and the fingers IV and V. Neurological examination revealed a slight motor weakness (1/5) of left triceps muscle. There was no loss of sensation.

2.2. Imaging and differential diagnosis {#sec0020}
---------------------------------------

MRI-scans showed a cyst at C7--T1 level located dorsolaterally on the left side with connection to the left facet joint. Also, radiographic sign of congenital fusion was observed at C3--C4 level ([Fig. 1](#fig0005){ref-type="fig"}a). The remaining cervical discs were highly degenerated, even C7--T1 level showing degenerative spondylolisthesis with the respective cyst ([Fig. 1](#fig0005){ref-type="fig"}a). The cyst caused compression on left C8 nerve root ([Fig. 1](#fig0005){ref-type="fig"}).

2.3. Operative procedure {#sec0025}
------------------------

The patient operated in the prone position under general anesthesia. After conformation of the correct level, posterior midline incision was performed and the cyst was totally removed following unilateral muscular dissection only on the left side, under the microscope. No complication occurred during surgery.

3. Outcome and follow-up {#sec0030}
========================

The post-operative period was uneventful. The patient was discharged in third postoperative day. The patient was followed in postoperative 3rd, 6th and 12th months. She showed only mild neck pain that relieved with painkillers. Slight motor weakness observed at triceps muscle improved within 3 months. She did not developed arm pain in control follow-ups.

Histopathological diagnosis was reported as synovial cyst.

4. Discussion {#sec0035}
=============

In the study presented here, a case of subaxial cervical synovial cyst with congenital fusion is described. Intraspinal cysts are unusual abnormalities [@bib0020], thus the occurrence of synovial cysts in the cervical region is especially a rarity.

4.1. Symptoms and epidemiology {#sec0040}
------------------------------

Signs of a symptomatic cervical synovial cyst are mainly neck pain, pain in upper limbs, radiculopathy and myelopathy [@bib0010], [@bib0015], [@bib0025], [@bib0030], all caused by nerve root and/or spinal cord-compression [@bib0035]. Brown-Séquard syndrome [@bib0040], acute myelopathie and spontaneous haemorraghe have been described in coherence with cervical synovial cysts [@bib0010], [@bib0025]. The symptoms are similar to all other space-occupying processes, which can make diagnosis difficult [@bib0025]. The patient presented here showed only nerve root irritation findings. Triceps brachii is innervated mainly by C6, C7 and a minor contribution from C8 nerve roots [@bib0045]. The clinical findings observed in neurologic examination; pain distribution and slight motor weakness at triceps muscle was due to left C8 nerve root compression.

The mean age of patients with symptomatic subaxial cervical synovial cysts in numerous studies ranges from 62 to 79 years [@bib0015]. The youngest patient mentioned in the reviewed literature was 16 years and the oldest 86 years [@bib0015], [@bib0050].

Most commonly, as all types of intraspinal, extradural cysts, [@bib0020] subaxial cervical synovial cysts are located at the level C7--T1 [@bib0005], [@bib0010], [@bib0015], [@bib0055]. They appear most infrequently on level C2--C3 and C5--C6 [@bib0010], [@bib0015]. The transitional joint is more affected than the middle levels. At the C7--T1 segment the elastic cervical spine interacts directly with the firm thoracic spine. So, there may be differently pronounced biomechanical forces and a risk for instability in particular [@bib0005], [@bib0025].

Our patient fits well in epidemiological criteria.

We propose, that the possible mechanism of synovial cyst development in our patient could have been as follows: the partially fused vertebrae of the C3 and C4 levels enhance the load on spine while, reducing the number of functional segments. Congenital fusion in spine cause hypermobility and increased loading on adjacent segments and this leads to degeneration of intervertebral discs. Altogether, this might have increased the existent biomechanical impact on the cervico--thoracal joint and has eventually led to the formation of the cyst. Spondylolisthesis of C7--T1 is also a sign of advanced degeneration as seen on our patient. To our knowledge, this is the tenth reported cervical synovial cyst in conjunction with congenital fusion [@bib0010], [@bib0055].

4.2. Aetiology {#sec0045}
--------------

A number of case reports and case series have accurately described the morphology of synovial cyst in the subaxial cervical area [@bib0055]. Connections to other processes like degenerative changes, rheumatoid arthritis, congenital factors and trauma have been drawn [@bib0010]. Coherent theories have been established about their pathogenesis of synovial cysts [@bib0055]. However, at the end of the day their aetiology remains unclear [@bib0015], [@bib0060].

4.3. Clinical diagnostic and treatment {#sec0050}
--------------------------------------

In respect to clinical diagnostics, MR-imaging is the best established technique for visualizing synovial cysts [@bib0025], [@bib0060]. Moreover, MR-study helps to distinguish synovial cyst from other cysts located in spine. The synovial cyst differs histologically from the ganglion cyst concerning synovial lining, the containing fluid and existing connection to the facet joint; synovial cysts are defined as cystic dilatations of the synovium [@bib0065]. This differential diagnosis can be important for surgical treatment, because of the drift of synovial cysts adhering to the dura [@bib0035].

Furthermore, the incidence of synovial cysts is increasing because of the eased availability of MR- and CT-imaging [@bib0005], [@bib0015].

In case of significant/intense symptoms further treatment of cervical synovial cysts is usually surgical decompression and extinction of the cyst [@bib0005], [@bib0030], [@bib0070]. But it remains controversial whether a fusion augmentation is indicated [@bib0015], [@bib0025], [@bib0055]. Only few reports describe minimalized surgery, like CT guided aspiration or a non-surgical approach [@bib0075], [@bib0080]. These minimalized procedures can be acceptable for the lumbar region, however, in the cervical region higher safety is demanded due to the risk of spinal cord compression.

After surgery, patients usually recover well and show pain relief quickly [@bib0005], [@bib0035]. We found no report regarding a synovial cyst recurrence in the cervical area [@bib0030], [@bib0055].
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![(a) T2 weighted sagittal MRI shows C2--C3 congenital fusion, C7--T1 sponylolisthesis and C7--T1 synovial cyst (arrow) and (b) T2 weighted axial MRI shows C7--T1 left sided synovial cyst (arrow).](gr1){#fig0005}
